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Figure 7 Measured antenna gain and simulated radiation efﬁciency for the WLAN band studied in Figure 2. [Color ﬁgure can be viewed in the online issue, which is available at www.interscience.wiley.com]



phone capable of UMTS/WLAN dual-mode operation, has been proposed. The proposed antenna can easily be fabricated by using a single metal plate, thus making it easy to construct at a low cost. Prototypes of the proposed antenna have been constructed and studied. A wide bandwidth of about 5 GHz (1818 – 6746 MHz) has been achieved, which makes the antenna very promising for covering the UMTS and the 2.4/5.2/5.8-GHz bands for UMTS/WLAN dual-mode operation. The experimental results also indicate that good radiation characteristics over the UMTS and WLAN bands have been obtained.



ABSTRACT: A set of on-chip spiral inductors with novel inner-patterned-ground (IPG) is presented in this article to enhance the broadband performance. By grounding the simple center metal cross, the IPG structure, an additional inner ground path is formed, the input impedance of the spiral inductor is reduced at the higher frequency range. When compared with conventional inductors, the quality factor (Q) of the IPG inductors increases by 15–30% over the frequency range of 15–35 GHz. The IPG inductors can be modeled based on a simple lumped equivalent circuit. The extracted inductance and quality factors are veriﬁed by on-wafer measurement up to 50 GHz. © 2008 Wiley Periodicals, Inc. Microwave Opt Technol Lett 50: 1744 –1746, 2008; Published online in Wiley InterScience (www.interscience.wiley.com). DOI 10.1002/mop.23545 Key words: on-chip spiral inductor; CMOS; inner-patterned-ground; quality factor 1. INTRODUCTION
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Silicon on-chip spiral inductors have been widely used in radio frequency integrated circuits (RFICs) for wireless communication systems such as wireless local area networks, personal handsets, and global positioning systems. Monolithic inductors have drawn tremendous research effort over the past decades, especially in recent years. A lot of modeling approaches have been reported in recent years [1-3]. But only a few works has been done on the novel design of the spiral inductor structure itself [4-6]. The FCC has opened up 22–29 GHz for ultrawideband vehicle radar systems [7]. Consequently, a lot of research work published on 24-GHz range, 24 GHz blocks, or transceivers [8, 9]. In this article, a novel inner-patterned-ground (IPG) structure is proposed for the design of broadband spiral inductors. The enhancement of quality factor over the frequency range of 15–35 GHz has been achieved as compared to the conventional inductors. The resultant performance is veriﬁed by measurement based on standard 0.18 m CMOS technology. 2. INDUCTOR DESIGN



A set of inductors with and without IPG structure is fabricated using standard 0.18 m CMOS technology (substrate resistivity 10 O-cm). Figures 1(a) and 1(b) show the die photo of the conventional spiral inductor and the IPG inductor, respectively, fabricated using standard CMOS process technology with six layers of metal TiW/Al-1% Si/TiW interconnects. The inductors have an inner diameter of 40 m and 50 m, a metal winding width of 5 m, a metal winding spacing of 5 m and two turns. The IPG inductor has a metal cross, i.e., the IPG structure inside the inductor coil which consists of metal 1 to metal 6 together with vials. The width of the cross bar is 3 m, and the distance from the edge of the sign to the inductor inner edge is 5 m. The cross sign is connected to the ground bar through metal 1. Because of the implementation of the IPG structure, the magnetic ﬁeld and the electric ﬁeld to the substrate are modiﬁed. At
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Figure 1 Die photos of the conventional and novel inductor (a, conventional; b, inductor with IPG). [Color ﬁgure can be viewed in the online issue, which is available at www.interscience.wiley.com]



low-frequency, the performances of the two sets of inductors are the same. As frequency increases, the electric ﬁeld to the silicon substrate is partially changed to the IPG. Figure 2 shows the equivalent circuit for the inductors. The dash box refers to the equivalent circuits of the conventional inductor based on the concept as in [10], where R2 and L2 account for high-frequency effect. The port 1 to port 2 coupling capacitance is omitted due to the calculated value is less than 1 f using the method descried in [11]. The IPG provides one additional path to ground which is modeled by series C3, R3, and L3. For simplicity and clarity, we use _CON and _IPG for type 1a inductor in Figure 1(a) and type 1b inductor in Figure 1(b) through this article. 3. EXPERIMENTAL RESULTS AND DISCUSSIONS



The fabricated structures were measured using an HP8510C network analyzer, a Cascade probe station, and Cascade inﬁnity GSG probes from 100 MHz to 50.1 GHz and de-embedded with the open structure. The inductance and quality factor are calculated by Eqs. (1) and (2) with the Y-parameters converted from measured de-embedded S-parameters L⫽



Im共1/Y11 兲 



(1)



Q⫽



Im共1/Y11 兲 Re共1/Y11 兲



(2)



Figure 3 Extracted inductance of the two sets inductors with inner diameters of 40 m and 50 m. Legend: f D40_CON, 䡺 D40_IPG, Œ D50_CON, ‚ D50_IPG



The inductance of the novel inductor with IPG increases faster than that of the conventional inductor as the frequency goes up. Figure 4 shows the extracted quality factors of these inductors. The quality factors (Q) increase to 15–30% from 20 –35 GHz. It increases more for the 50 m diameter inductor than the 40 m diameter inductor. From these ﬁgures, we can conclude the IPG has effect on both the inductance and quality factor at higher frequency range. The equivalent circuit values of the conventional and novel inductors are tabulated in Tables 1 and 2, respectively. In Table 2, R1, L1, R2, and L2 are omitted because they are the same as in Table 1. Figure 5 shows the extracted inductance and quality factor from the circuit model (_C) and measurement data (_M) for the 50 m inductor. The circuit simulation data show good agreement with the measurement data. Figure 6 shows the input impedance of the inductors. The impedance of the novel inductor is ﬂatter than that of the conventional inductor at higher frequency range which further conﬁrms that IPG improves the inductor performance.



Figure 3 shows the extracted inductance values for these inductors.



Figure 2 Equivalent circuits of the conventional and IPG inductors (dash line box is a simpliﬁed circuit model for the conventional inductor)
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Figure 4 Extracted quality factor of the two sets inductors with inner diameters of 40 m and 50 m. Legend: f D40_CON, 䡺 D40_IPG, Œ D50_CON, ‚ D50_IPG
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TABLE 1 Ind_con D40 D50



TABLE 2 Ind_nov D40 D50



Equivalent Circuit Values for Conventional Inductors R1 (⍀)



L1 (pH)



R2 (⍀)



L2 (pH)



Cox1 (fF)



CS1 (fF)



RS1 (⍀)



Cox2 (fF)



CS2 (fF)



RS2 (⍀)



4.4 5.6



580 690



3 3.2



80 80



13 14.2



1 2



280 220



14 15



2 2.5



250 200



Equivalent Circuit Values for Inductors with IPG Cox1 (fF)



CS1 (fF)



RS1 (⍀)



Cox2 (fF)



CS2 (fF)



RS2 (⍀)



C3 (fF)



R3 (⍀)



L3 (pH)



11 12



10 10



130 110



13 14



10 10



100 95



3 3



2.5 2.5



10 10



4. CONCLUSION
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Figure 5 Comparison of inductance and quality factor of measured and modeled the inductor with inner diameter 50 m. Legend: f D50_CON_M, 䡺 D50_CON_C, Œ D50_IPG_M, ‚ D50_IPG_C
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Figure 6 Comparison of input impedances of the conventional and IPG inductors with inner diameter of 40 m and 50 m. Legend: f D40_CON, 䡺 D40_IPG, Œ D50_CON, ‚ D50_IPG



1746



MICROWAVE AND OPTICAL TECHNOLOGY LETTERS / Vol. 50, No. 7, July 2008



DOI 10.1002/mop



























[image: Performance Enhancement of Routing Protocol in MANET]
Performance Enhancement of Routing Protocol in MANET












[image: Performance Enhancement of Fractional Coefficients ...]
Performance Enhancement of Fractional Coefficients ...












[image: Performance Enhancement of the Temporally-Ordered Routing ...]
Performance Enhancement of the Temporally-Ordered Routing ...












[image: Performance Enhancement of the Optical Link with Use of ... - IJRIT]
Performance Enhancement of the Optical Link with Use of ... - IJRIT












[image: Mindful Sport Performance Enhancement]
Mindful Sport Performance Enhancement












[image: Novel Approach for Performance Enhancement in Manets]
Novel Approach for Performance Enhancement in Manets












[image: Novel Approach for Performance Enhancement in Manets]
Novel Approach for Performance Enhancement in Manets












[image: Performance Enhancement of AODV using Cache route ...]
Performance Enhancement of AODV using Cache route ...












[image: A Performance Enhancement of IEEE 802.11a OFDM ...]
A Performance Enhancement of IEEE 802.11a OFDM ...












[image: Performance Enhancement of the Temporally-Ordered ...]
Performance Enhancement of the Temporally-Ordered ...












[image: Performance Enhancement of AODV using Cache route ...]
Performance Enhancement of AODV using Cache route ...












[image: Performance Enhancement of AODV using Cache route ...]
Performance Enhancement of AODV using Cache route ...












[image: disability, status enhancement, personal enhancement ...]
disability, status enhancement, personal enhancement ...












[image: Online education, the new age tool for enhancement of knowledge ...]
Online education, the new age tool for enhancement of knowledge ...












[image: Multipath Routing process for enhancement of base station ... - IJRIT]
Multipath Routing process for enhancement of base station ... - IJRIT












[image: Adaptive and Mobility Based Algorithm for enhancement of VANET's ...]
Adaptive and Mobility Based Algorithm for enhancement of VANET's ...












[image: Mobile Broadband]
Mobile Broadband












[image: Enhancement of Special Casual Leave for Organ Transplantation]
Enhancement of Special Casual Leave for Organ Transplantation












[image: CONSTRUCTION AND USE of BROADBAND TRANSFORMERS]
CONSTRUCTION AND USE of BROADBAND TRANSFORMERS












[image: for Enhancement of Lifetime in Wireless Sensor ...]
for Enhancement of Lifetime in Wireless Sensor ...












[image: Multipath Routing process for enhancement of base station security in ...]
Multipath Routing process for enhancement of base station security in ...












[image: Multipath Routing process for enhancement of base station ... - IJRIT]
Multipath Routing process for enhancement of base station ... - IJRIT















Enhancement of broadband performance for on-chip ...






of a broadband disc monopole, Electron Lett 29 (1993), 406-407. 2. N.P. Agrawall .... Ko, Novel fully symmetrical inductor, IEEE Electron Device Lett 25. (2004) ... 






 Download PDF 



















 451KB Sizes
 6 Downloads
 210 Views








 Report























Recommend Documents







[image: alt]





Performance Enhancement of Routing Protocol in MANET 

Ghaziabad, U.P., India ... Service (QoS) support for Mobile Ad hoc Networks (MANETs) is an exigent task due to dynamic topology and limited resource. To support QoS, the link state ... Mobile ad hoc network (MANET) is a collection of mobile devices, 














[image: alt]





Performance Enhancement of Fractional Coefficients ... 

Dr. H. B. Kekre is Sr. Professor in Computer Engineering Department with the ... compared with a Training Set of Images and the best ..... Computer Networking.














[image: alt]





Performance Enhancement of the Temporally-Ordered Routing ... 

dent on the services provided by the Internet MANET Encapsulation Protocol. (IMEP) to effectively carry out its three main ...... radio propagation properties of the mobile nodes are modelled after the Lucent. WaveLan direct sequence spread spectrum 














[image: alt]





Performance Enhancement of the Optical Link with Use of ... - IJRIT 

bandwidth and high speed communication. But the .... to the Eye Diagram Analyzer which is used as a visualizer to generate graphs and results such as eye.














[image: alt]





Mindful Sport Performance Enhancement 

... Kaufman Carol R Glass Timothy R Pineau on Amazon com FREE shipping The Hardcover of the Mindful ... for Athletes and Coaches, All Ebook Mindful Sport Performance Enhancement: Mental Training for .... other high-pressure domains.














[image: alt]





Novel Approach for Performance Enhancement in Manets 

A mobile ad hoc network (MANET) [1] [2][3] consists of a collection of wireless .... Another example is during disaster relief where various rescue crews (e.g., ...














[image: alt]





Novel Approach for Performance Enhancement in Manets 

1 Guru Gobind Singh Indraprastha University, Dwarka, New Delhi, India. 2 Department of Information Technology, ABES Engineering college, Ghaziabad, UP, ...














[image: alt]





Performance Enhancement of AODV using Cache route ... 

IJRIT International Journal of Research in Information Technology, Volume 1, Issue 5 ... 1 A.P. in Computer Science Dept., Shyam Lal College , New Delhi, India.














[image: alt]





A Performance Enhancement of IEEE 802.11a OFDM ... 

Abstractâ€”In this paper, the Doppler frequency estimated for orthogonal frequency division multiplexing (OFDM) systems in time-varying multipath channels. The proposed scheme is a time-domain approach that utilizes pilot subcarriers, which are commo














[image: alt]





Performance Enhancement of the Temporally-Ordered ... 

School of Computer Science and Software Engineering. The University of Western Australia ... performance problems: the network localization approach and selective node par- ticipation approach. The IMEP ..... is the unique ID of the node itself. The 














[image: alt]





Performance Enhancement of AODV using Cache route ... 

A set of wireless nodes or routers coming together to form a network in which every node acts as a router can be defined as a mobile ad hoc network (MANET). Mobility causes a number of issues in ad hoc networks. To overcome this, routing protocols us














[image: alt]





Performance Enhancement of AODV using Cache route ... 

use their network terminals (laptops, PDAs, etc.) .... All RREQ messages include the originator's sequence number, and its (latest known) destination sequence ...














[image: alt]





disability, status enhancement, personal enhancement ... 

This paper was first presented at a conference on Disability and Equal Opportunity at. Bergen in 2006. .... or companies, rather than the tax payer. Those who ..... on what we might call liberal democratic, rather than strict egalitarian, grounds.














[image: alt]





Online education, the new age tool for enhancement of knowledge ... 

Online education, the new age tool for enhancement of knowledge and skill.pdf. Online education, the new age tool for enhancement of knowledge and skill.pdf.














[image: alt]





Multipath Routing process for enhancement of base station ... - IJRIT 

IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 653- 658. Deepika ... Computer Science and Engineering.














[image: alt]





Adaptive and Mobility Based Algorithm for enhancement of VANET's ... 

In this paper an analytical model for the reliability of vehicular ad hoc networks (VANETs) is ... In vehicular ad hoc networks, vehicles download data from RSUs.














[image: alt]





Mobile Broadband 

The use in this publication of trade names, trademarks, service marks, and similar terms .... Part I Fundamentals of Wireless Communication and IP Networking. 1.














[image: alt]





Enhancement of Special Casual Leave for Organ Transplantation 

The State Election Commissioner, Kernla, Thiruvananthapuram. The State Chief Information Commissioner (with C.L.). )Phe Nodal Officer, www.tmnance.














[image: alt]





CONSTRUCTION AND USE of BROADBAND TRANSFORMERS 

CONSTRUCTION AND USE of BROADBAND TRANSFORMERS. Broadband transformers are not difficult to .... place a center tap on the U-shaped, one-turn of the U bend of the winding, as shown above. ... Circuits and wiring information concerning baluns is avail














[image: alt]





for Enhancement of Lifetime in Wireless Sensor ... 

Wireless sensor network technology finds its applications in diverse fields:-military .... squares of edge length 'a/âˆšn' for the deployment of 'n' sensor motes in a ...














[image: alt]





Multipath Routing process for enhancement of base station security in ... 

Wireless Sensor Networks is habitually consisting of colossal number of restricted sensor devices which are commune Over the wireless forum. As sensor devices are lean, the networks unprotected to assorted kinds of attacks and customary defenses agai














[image: alt]





Multipath Routing process for enhancement of base station ... - IJRIT 

IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, ... Index Termsâ€”Wireless Sensor Networks, Sensor Nodes, Secure Routing, ... In topical years WSN found a prodigious number of applications in the turf of ...


























×
Report Enhancement of broadband performance for on-chip ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















